The honey bee (Apis mellifera) brain is a model system for the study of experiencedependent neuronal plasticity. Young worker bees perform in-hive tasks while older bees exit the hive to forage. Experienced foragers have a larger volume of neuropil associated with the mushroom bodies than do younger workers [1]. We hypothesize that sensory cues associated with foraging increase cholinergic signaling in the mushroom body calyces which ultimately results in increased dendritic complexity. In the present study, we used pharmacological manipulations to simulate the increased cholinergic signaling presumed to accompany foraging. Age-matched bees with 1 week of foraging experience were caged in the laboratory and treated with pilocarpine (muscarinic agonist) or scopolamine (muscarinic antagonist) for one week. The Golgi method was used for detailed studies of Kenyon cell arborizations. Because the increase in mushroom body volume induced by foraging is correlated with increased complexity of Kenyon cell dendritic arbors, we predicted that pilocarpine would increase measures of Kenyon cell complexity and that scopolamine would have the opposite effect. This research was supported by NIH R01 Award to SEF and GER (GM073644).
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